ABSTRACT
Introduction
Human height is generally accepted as an indicator of well-being. It is acknowledged that height is largely a function of the socio-economic conditions experienced by an individual during childhood, and similarly, a determinant of labor market opportunities encountered during adulthood. Some effects of socio-economic conditions during one's growth years on height and/or one's labor market opportunities may be direct; others may operate indirectly through the intermediary of one's networks (and social status 1 ). In the pages that follow we argue that including surnames as a proxy for an individual's network weakens the effect of childhood circumstances on height, but it does not affect the relation between height and labor market outcomes.
The relationship between childhood circumstances / labor market opportunities and heights is discussed at length in the literature on human stature. Height --being a function of income, religion, ethnicity, and place of birth --is generally accepted as a proxy of well-being (e.g., Eveleth and Tanner, 1976; Mandemakers and Van Zanden, 1993; Baten, 2000 Baten, , 2006 A'Hearn, 2003; MariaDolores and Martinez-Carrion, 2011) . In addition, it has been argued that height may be a determinant of educational, and hence occupational, opportunities (e.g., Persico, Postlewaite, and Silverman, 2004; Cinnirella, Piopiunik, and Winter, 2011) .
Our contention is somewhat more nuanced: that childhood circumstances and labor market outcomes affect well-being through the intermediary of networks. One may argue that social status and networks are the same, the former serving to valorize the latter. After all, social status as such cannot affect well-being unless it is validated by a social network. The simple fact that one is an aristocrat is meaningless when removed from the context of family, friends, and acquaintances.
2
In this literature, childhood circumstances are called "socio-economic consequences" while labor market opportunities are called the "functional consequences" of height (Steckel, 1999 (Steckel, , 1908 .
3
The close relation between networks and height has been demonstrated (e.g., Komlos, 1990; 1994) . Among researchers in this field, there is a consensus that after controlling for socio-economic Networks may exist both for childhood circumstances and labor market opportunities.
The former network is relatively static. It consists of preexisting alliances; for instance, a couple's socio-professional status -which includes their own social network, or networks, which in turn may include distant ancestors and living relatives -will largely determine the social status of their offspring. It follows that a socialstatus and network patterns are likely to persist across generations, where individuals keep, and pass on the same surname to their offspring. Networks covering labor market opportunities might be described as dynamic. These networks feature the creation of alliances, sometimes through the intermediary of an established, static network, which serves to screen new connections by education or occupation, and therefore helps to explain the well-documented correlation between labor market outcomes and height.
In order to determine whether networks play a role in the correlation between childhood circumstances and height (static network) or between labor market outcomes and height (dynamic network), we perform a regression featuring, for the first time in the height literature, surname (a standard proxy for networks) as well as the two standard factors considered in previous empirical studies of height: childhood circumstances and labor market outcomes. This approach has enabled us to confirm that surname is (that is, that networks are) indeed a reliable predictor, among others, of height.
Data
Our analysis is based on three categories of data: childhood background (place of birth, ethnicity, and religion), labor market outcome (education and occupation), and factors such as parents' education, height differences across occupations persist (e.g., Lantzsch and Schuster, 2009) . In other words, social networks seem to have a greater impact on childhood circumstances than on subsequent labor market outcomes.
economic status (height). As for the use of surnames as a proxy for social networks, there are a number of precedents (Pollitzer, Smith, and Williams, 1988; Smith, 2002; Smith and MacRaild, 2009 ). An individual's surname not only functions as a label indicating membership of one or more socio-economic networks, such as family, ethnic group, and religious faith (Colantonio, Fuster, and Küffer, 2007) but also serves to track the evolution of societal patterns in migration, marriage (Smith and MacRaild, 2009) , and labor market demographics. For information on education, see Case and Paxon (2008) ; on informal recruitment, Pellizzari (2010) ; and on discrimination, Fryer, Jr., and Levitt (2004) , Bertrand and Mullainathan (2004), and Foster (2008) . trends). In addition, because the Dutch no longer had unrestricted access to Java, they were obliged to extend their reach to the Outer Provinces and Madura (Bouman, 1995) ; with the result that the army was now more representative of Indonesian society, at least with respect to demographic/geographic spreads (Zwitzer and Heshusius, 1977) .
The dataset features each recruit's name, date of birth, place of birth, place of last residence, ethnicity, religion, education, and occupation. Surnames presented two problems, requiring two modifications. First, before the war, names were spelled (presumably) phonetically. For instance, we find not only "Muhammad" but also 
<Table 1 about here>
The pension lists a total of 9,085 individual records, but some of these were incomplete, and were excluded from the sample. Of the excluded records, there were 789 that omitted height, 1,946 that omitted education, 225 that omitted occupation, 1 that omitted place of birth, and 1 that omitted birth year. Our sample consists of the remaining 6,125 complete files. These files comprise 3,931 different surnames, 3,028 (or 77%) of which occur only once and thus were omitted as well. This results in a total sample of 3,097 persons, 52.8% of which share the same surname, 20.8% of which the surname is shared by three recruits, and 1% where the surname is shared by at least 16 individuals (Table 1) .
<Figure 1 about here>
The height of each recruit is that which was attained after adolescence (about 16 years, which may vary culturally of course). Figure 1 provides the histogram and kernel density. The mode is at 160 cm.
<Tables 2 -4 about here>
Estimates
We regress height on a number of two groups of explanatory variables. We distinguish between factors indicating childhood circumstances and factors indicating labor market opportunities. In Table 2 the estimation results are provided for each group of indicators specifying the F-statistic -of a statistical test of joint significance of the group of explanatory variables -and the corresponding p-value. The estimation results reveal that both the childhood circumstances and the labor market opportunities are related to height. This changes, however, when we add surname as an explanatory variable to the regression equation (Table 3) . We not only observe that all factors related to childhood circumstances become jointly insignificant while labor market opportunities remain jointly significant, but that its inclusion causes a significant increase in the R-squared.
Next, we include all explanatory variables in one regression equation. In Table   4 the estimation results are reported. In each column we remove groups of explanatory variables that are not jointly significant. The key specification is the one that includes birth year, education, surname, and occupation (Column (7)), because only labor market-opportunity indicators and surnames remain, while all childhood factors are shown to be insignificant, or become insignificant when surnames are included. All of the variables are jointly statistically significant at the 5% level.
Surname is significant at the 1% level.
Placebo test
One could argue that the estimation results presented in Table 4 could be the result of some random application of a certain surname to certain individuals. In this case, the network of surnames could be coincidental. To test for this possibility, we applied a 9 Agriculture, industry, trade, other services, labor, coolie, day laborer, djongo, no occupation, and unknown.
"placebo test", or falsification test. We simulated comparable networks sharing the same surname distribution (Table 1) by randomly assigning 3,097 observations to a surname but with the prerequisite that the distribution of names be identical to the distribution of names in the sample (Table 1) . For each of the random assignments, we re-estimated the specification of column (7) of Table 4 and reported the p-value of the F-test of surname.
We consider 550 estimates of the height equation, where each estimate is based on a different assignment of last name, focusing on the distribution of the pvalue of the F-statistic of surname. We report a p-value of height of 0.003 (Table 4 (column 7)), whereas the average p-value of the F-statistic of surname is 0.505 (550 estimates, and the median is 0.09. For 0.0018%, the p-value of surname is below the value of 0.003. Our conclusion is that the close correlation between surname and height is anything but coincidental.
Conclusion
There is a large body of research that identifies correlations between childhood circumstances and height, and lifetime opportunities and height respectively. In the height literature, this dual link has often been described in terms of a direct relation between an individual's height and either a) childhood circumstances such as family income, religion, and ethnicity or b) labor market opportunities such as place last lived, education, and occupation.
Our height study differs from its predecessors in that (through the use of surname as a proxy for networks) we applied network analysis to height patterns, and found that when surnames are included in a height equation, the effects of the explanatory variables that are related to childhood circumstances become statistically insignificant. In other words, while the link between height and childhood circumstances is governed by networks as proxied by last names, the same does not apply for the link between height and labor market opportunities. This suggests that, even in a colonial society such as Indonesia, with considerable religious, ethnic and social diversity, social background and networks have only a limited impact on access to the labor market and, hence, on one's future welfare development through occupation and education. 
Note:
We excluded "place last lived" since that variable reduces our sample substantially.
